Related literature
An earlier, less accurate structure determination of the title compound was performed by Palm (1967) . The crystal structure of 1,3-diammonio-1,2,3-trideoxy-cis-inositol sulfate has been reported by Neis et al. (2012) . The importance of intramolecular hydrogen bonding in 1,3,5-trisubstituted cyclohexane derivatives has been described by Gencheva et al. (2000) , Saaidi et al. (2008) and Neis et al. (2010) , and the implication of increased 1,3-diaxial repulsion on the conformation of a cyclohexane ring has been discussed by FritscheLang et al. (1985) , Kramer et al. (1998) and Kuppert et al. (2006) . For the synthesis, see: Merten et al. (2012) . Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT (Bruker, 2010); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2011) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 The title compound contains two independent 1,3-diammonio-1,2,3-trideoxy-cis-inositol dications (denoted as cation 1 and cation 2). As already noted by Palm (1967) , the cyclohexane rings of both cations adopt a chair conformation, having one hydroxy and two ammonium groups in equatorial and two hydroxy groups in axial position. Considering Cl···H distances up to 2.7 Å, Cl1 has a coordination number of four (irregular geometry). The coordination number of Cl2 is 5 and its geometry lies closer to a tetragonal pyramid than to a trigonal bipyramid (τ = 1/4). Cl3 and Cl4 have coordination numbers of three. The geometry is again irregular. All O-H and N-H groups in the two cations act as hydrogen donors, however, not all of the axial hydroxy groups act as hydrogen acceptors (if the abovementioned, weak C-H···O contacts are disregarded). This observation is in agreement with the well established concept that axial substituents are sterically more encumbered. In particular, it is of interest that no intramolecular O-H···O hydrogen bonding has been found for the axial hydroxy groups, although the corresponding O···O separations fall in the almost ideal range of 2.893 -2.906 Å. For corresponding structures with three axial hydroxy or amino groups in a syn-1,3,5-triaxial arrangement, a different behaviour has frequently been noted (Gencheva et al., 2000; Saaidi et al., 2008; Neis et al., 2010) . If a third syn-axial substituent is present, it appears that formation of such intramolecular hydrogen bonds is sometimes even a prerequisite for the adoption of a stable cyclohexane chair. Disabling of hydrogen bonding (for instance by protonation of an amino group or by converting it into an amide) enforces the structure to escape the increasing repulsion by switching to a twisted boat conformation (Fritsche-Lang et al., 1985; Kramer et al., 1998; Kuppert et al., 2006) . It is thus noteworthy that in both cations of the title compound, such intramolecular O-H···O stabilisation is not required. Also in a corresponding sulphate salt no intramolecular hydrogen bonding between the two axial hydroxy groups has been found.
Experimental
The title compound was prepared following the protocol given by Merten et al. (2012) . 
Refinement
All non-hydrogen atoms were refined using anisotropic displacement parameters. Hydrogen atoms were treated as recommended by Müller et al. (2006) : A riding model was used for C-bonded hydrogen atoms. The positional parameters of the O-and N-bonded hydrogen atoms were refined using isotropic displacement parameters which were set to 1.5×U eq of the pivot atom. In addition, restraints of 0.84 and 0.88 Å were used for the O-H and N-H distances, respectively.
Computing details
Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT (Bruker, 2010); data reduction: SAINT (Bruker, 2010); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2011) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009 ).
Figure 1
Molecular structure of the title compound. The asymmetric unit comprising two crystallographically independent cations and four crystallographically independent chloride counter ions is shown. Displacement ellipsoids are drawn at the 50% probability level. Section of the puckered layer, which is formed by hydrogen bonding between cation 1 and cation 2 entities (ball and stick model). ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
1,3-diammonio-1,2,3-trideoxy-cis-inositol dichloride

Crystal data
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
